Regulation of diacylglycerol kinase reaction in Swiss 3T3 cells. Increased phosphorylation of endogenous diacylglycerol and decreased phosphorylation of didecanoylglycerol in response to platelet-derived growth factor.
We studied the influence of platelet-derived growth factor (PDGF) on diacylglycerol phosphorylation in Swiss 3T3 cells. Rates of incorporation of 32P into phosphatidic acid (PA) and phosphatidylinositol (PtdIns) were determined in prelabeled cells into which sn-1,2-didecanoylglycerol (diC10) had been introduced. PDGF stimulated the formation of [32P]PA and -PtdIns from endogenous substrates but decreased the formation of [32P]PA10 and -PtdIns10. Direct measurements of diacylglycerol phosphorylation in lysates of quiescent and stimulated cells showed that PDGF stimulated the phosphorylation of endogenous diacylglycerol 2-fold in parallel with diacylglycerol accumulation but decreased by 50% the phosphorylation of diC10. Total diacylglycerol kinase activity, measured in a mixed micellar assay, was not changed by PDGF treatment. The maximum activity of diacylglycerol kinase exceeded that needed to phosphorylate all of the endogenous diacylglycerol, suggesting that the PDGF-dependent increase in diacylglycerol mass would account for the increase in PA formation. The increased mass of diacylglycerol also could explain the inhibition of diC10 phosphorylation, via substrate competition. The predominant species of endogenous diacylglycerol was 1-stearoyl-2-arachidonoyl-glycerol (18:0/20:4 diacylglycerol). In mixed micelles, the rate of phosphorylation of 18:0/20:4 diacylglycerol was 8-fold higher than that of diC10, and the 18:0/20:4 species competed with diC10 for phosphorylation. Studies showed that a membrane-bound enzyme accounted for the PDGF effect on PA formation; there was no evidence for translocation of cytosolic enzyme to the membrane. The results support these conclusions: 1) PDGF stimulates the phosphorylation of cellular diacylglycerol by promoting a transient accumulation of this lipid. 2) The stimulated phosphorylation is catalyzed by a diacylglycerol kinase that preferentially phosphorylates 18:0/20:4 diacylglycerol over diC10. 3) The diacylglycerol kinase responsible for the PDGF effect is membrane-bound.